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CX>MBINATION WRIST BLOOD FRB5SURB ANDBCO MONITOR MONnOR 

HELD OF THE nSfVBNTICN 

TbeittesCTt uLvmtion relates ^erall^ to diagnostic medical devices and, in particular to a 
device worn on a user's mist which measures a mmiber of biological parameters. 

5 BACKGROUND TO THE INVENTION 

Portable diagnosdc medical devices are used fiir monitoring of biological signals of 
patients in order to detedt disease. 

Regular monitcms^ of bkxid pressure is recmmneuded to pattents with hypertension. 
Digital blood pressure monitors arc accurate and convenient fixr home use. Th^ monitors 
10 are ea^ to operate and Ch^ offer electionic data storage. Some of'Oiese monitors have a 
cq>abi]ity fi>r the remote data trausfer that is used fiir analysis of ^edymonic of blood 
pressure changes by the nodical practitioner. 

Patiesttswiaihypert»aQn also have higher ride of h Amunberofpoitable 
ECG xecordecs for ambulatoiy use axe available for heart disease diagnostic^ These devices 
IS are cq)able of electronic storage of user^s electrocarfiogram and of remote transmission of 
the stored signals for analysis by &e medical practitiouier. Portable BCG recoideis are 
U^bly effective in detection of heart ihyttun d 

It would be an advantage to mooitar simultaneously hofSk blood p re s sure and 
electrocardiogram in &e patients wilh hypertension osing eangjto devices 

20 OBJECT OF THE INVENTION 

It is anolgect of prasmt invemdon to provide a meOiDd and iqpparatns fixr simultaneous 
monitormg of blood pressure and eleetrocardiogmm using an <dectronic device that 
incorporates blood piesstiro monitor and electrocardiograph* 

It is also an objert of present invention to provide means for remote transmission of 
25 measured data in die dbove-mentioned device* 

DISCLOSURE OF THE INVENTION 

According to one aspect of fihe present inv6nti<m tihtere is disclosed a physiological mcmitor 
device having ]Aysiological detection means» signal transducer mean;, control and 
calculatii)gmeans» displi^ means» whernn said detection means includes an inflatable oiff 
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means with pressure detection means to test for blood pressure and ECG electrode means 
to test fbr ECG^ said electiode$ being adq[>ted to be secured 

Ecefmbly, diecuffmeansis ad^tedtobe secm^ tolliew^ 
of tfie d[eGln>des o<»Qing into cQi^^ 

5 Preferably, the ranaiader of the elctrodes axe adapted to be eidto- held by the user or 
attached to the bo^y. 

Prefefablyt tte device monitor 

BEUEF DESCRIPTION OF THE DRAWINGS 

One embodiment of the inv^on wiU now be described with reference to the 
10 accompaqymg drawings in ii^di: 

Fig. 1 isapers^iectiveviewofawxistbloodipessuiernod^ 

Fig. 2 is a block diagram of Che blood piessuce monitor; 

Fig. 3 is ablodc i£agram of a typical ^ngle leadBCG recorder; 

Fig. 4 is a block diagram of blood pressure monitor with £CX3r recorder fimcdon; and 

1 5 Fig. S is peispecdve view of a wiist blood pressure monitor widi ECO recorder fimctions 
of a pvefened embodiment. 

BEST MODE OF CARRYmG OUT THE INVENTION 

In tfie preferred embodfancstt of present invoition a portable digital blood pressure monitor 
with ECG module is described 

20 Re&iing to F4g.l^ a portable blood pressure inonitor is id^ WtistUood|nessttre 
rnooitor 10 has a device endosurell and inflatable cuff The cuff 12 is placed around 
Oie user^s wrist and seeuTBdl^ two Veloio pads 13. The wrist blood pressure monitor 10 
is turned on 1^ button 14. A typical wrist blood pn^ssurc monitor is capd>Ie of a^ 
inflatioaa of flic cufl; temunation of inflation when a predetmnitted cuff pressure level is 

25 reached and measiumomofflQ^oUc and diastolic blood p^ Measored 
valnes are di^layed on an LCD display 15. 
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itefiani|]@il^mfo]^S.l,a]iiim-q;ieakaroii^atl6u Hie speaker bused to 

prodoce audio tones wiien the user's heartbeat is datected or to generate warning sounds 
when twflft S BT BMieot cnors occur. 

Refening again to Fig. 1, a cc^nmunioation connector 17 is sho'vm. Tiiis connector 17 is 
5 usedforconne(^cmtoaPC(notiUiistrated)forreadiqgb! 
device 10. 

A fiuctional blo^-diagram of a digital blood pressure nK>nitor (BPM) 20 is shown in Fig. 
2. TheGaceof&eBmi8aCPUumt2h TheCFU21 oftbeBPM20contIol8aIlperiph- 
ends of ^ device 20 andpecfi>nns calculatioos uteccssaiy Sjt blood pressure 
10 detemrfnatfon. 

A pneumatic dreuit 22 of the BPM 20 is shcfwn in Fig.2. Hie pneumatic diouit 22 is 
fiMcmedby a caff 23, an airpunqp 24« an exhaust valve 25 and a pressure transducer 26. 
. Petiphosals of Sic CPy 21 are shown in Fig. 2 and include on button, 27, speaker 28, LCD 
display 29, real time clock 30, meuKHy 31 and sanal interfile 32. 

15 The 20 is operated audi dud ^ea button 27 is dqiMssed by the usex^&eCFtT 21 • 
measures cuflTair pressare fiom the pressure transducer 2$ and caHbzates 'zem * pressue. 
The CXnp^ 21 fhm turns onnomiany opened valve 25 and die air punq> 24. Ibeairpua^ 
24crsatespressttteinlhecu£f23. TheC^U21 viatfaepi:essuzetiansdncer26 c<mtinuEdfy 
monitors die cujQTprsssure. When die cu£Fpre8sure readies apredetaxoined level, the CPU 

20 21 stops the puzE9» 24 and starts to measure blood pressure. IXmntgitteaaitementdieCPU 
21 detects heait beats atidgeiMiBtes short audio beeps tiico«i^ a «|>^^ TVIienUood 
pmssBve is nieasnred, fte CPU 21 turns off valve 25 aiid displays the measuied vahies on a 
LCDdi8pkgr29. The CPU21 reads cunent time fiom leal lime do6k 30 and stores 
measured blood pressure vduea, heart rate and date and time of die measurement into a 

25 memcnySl. Once stored in the memory 31 data can be transmitted to the PC via senal 
inta:Gaoe 32 or by genecatiog modulated audio tones via ib» speeHaet 28. 

Such operation of digital blood meters is well known widnn die art. 

Re&ntig to Fig.3, a fimcticMial block diagram of typical single lead ECG xecoider 40 is 
shown. A CPU 41 controls peiipherals of tiie ECO lecordor 40. The perq^eials include 
30 BOG atiqilifier 42, real time cloc^ 43, LCD display 44, data monoxy 45, sedid intes&;e 46, 
6|»eaker47, pu^ button *Rec(Rd' 48 and push button ^Transmit* 49. 

The CPU 41 of BOGmoQrder40iecdve8 EOGdgnda vmiimUnvtiftitig^wp^if sn^ 
mvertiog 51 and cinrattt return padi 52 dmiug^ file ECG anq^ TlieSCC 
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aiiq>Iifier42 atntiimes the ECQ signal to a level aooeptOOe hyiSietevmememofdytaaidc 
zatnge of tba ECO reconda 40. 

The non-iivertiag inpat 50» inverting inpat 51 and cuzz«it retma path 52 are electncaliy 
ccnm©ctedto1lBeeextaMalECGded«»des(iicit^^ The BOO electrodes can be 
5 used in fimaofadhe^ press-stud electrodes com^^ 

of cooductive pads located on die enclosime of die ECGiecctt^ A combination of 
electrodes and oonducthre electrodes cm alsobeused. TIie£OQ^ectro<tesaro^i|Aedto 
the stctn of Ibe p^eot when the ECO signal is acquirod. 

In its operation* when bitftoii 48 *Recoid' is dqnessed. fheCPU41 leads cmxajft tune 
10 fiotnfhe real time ctodE 43 and staits to acquire signal fimntbe ECO attq> 

record it into data memory 45. Date and time ofthe beginning ofdierecowJing is stored to 
die particubr location offlie data memory 45. The CPU 41 di^(d^^ECG signal cm the 
LCD di^iay 44. Hie ECG recorder 40 typicaUy acquires and records data fiom several 
. . seconds to several hcuis. men tecotdins is fioxshed, the CPU 41 issues an 'End of 
15 reooxdii]^ audio tone via the weaker 47. When button 49 'Transmit* is depressed, the 
CPU 41 tranainto ECG data stored in the memory 45 via fiio serial iiiter&ce 46 and/or 
using nmdulated andb fcDBS via speaker 47. 

It can be seen fbat fimctional block-diagrams of the blood i^essure mrndtor and BCG 
recorder are laeny similar. Both ofthem have di© same peripherals except for the source 
20 of flie and two pneomatic cwiqxments. Jt would be an advanta^ to share common 
fixrboflidevice&pei^lieials in order to minimize costs and combhie their fiuH^ . 

Afonctionslblock-diagFam cf digital blood pressure monitorwitfaECG^ecoider 
(BHhf-EOG) ^ is dunvn in Fig. 4. 

Referring 9gam to Fig.2» and Fig 4. anoreefimetiaaral block ^agi»nis include CPU, 
25 time clodtICT«8^[^, data inemcwy, serial interact fipea^ 

Reeling again to Fig.4, fonctional block-diagram of BPM-ECO 60 includes ECO 
anqplifier 61 and pneumatic circuit 62. The pneumatic circuit 62 includes an inflatable cuff 
63. an air pump 64kav8tve 65 and apressnre transducer 66. Hie BPM-ECG 60 further 
incudes a CPU 67 ^oh is GOttueeted to file output of ^ EpO anQ>]ifier 61 ^idiidb is 
30 coimeetod to viaiwn-iBvexting input 69»inveitiiigiiy^ and 
to ^ oomponnils (tf fneomatic dbccuit 62. 

The BPM-BCG 60 fisfiher inchides peripherals whicb inchide real time clodc 73, LCD 
di^lay 74, data msmoiy 75, serial into&ce 76, speaker 77. pudi button -Record' 78 and 
pushbutton *Tcansaut'^. 
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Re&zring again to Fig.4. wbsa bnttoo 78 'Reoozd' is d^wessed, fee CPU 67 cafibrates its 
pressure ttansducer 66, turns on valve 65 and air pmnp 64. At tbe same time the CPU 67 
receives BCG signaas fiom electrodes associated with the xxm-iov^ting input 69, ttm 
inverting ii^ 70 and A© ciarent return path 71 via fee amplifier 61. 11ieCPU67ree(sda 
5 ECO sa^ial into fee mentoiyTSffiMl displays it m fee LCD 74. 

When measnmnent of blood i»essiiio is finished, fee CPU 67 stops xccoidiiig and display 
offee ECO signal and displ^mteasuiKd blood pressure values. Thra^ CPU 67 reads 
real time clock 73 and stores date, time and measured vafaifis in the data ine^^ 

ReftIlj^g again to Fig.4, when button 79 'Itomsmit* is depressed, fee CPU 67 xe^ 
10 ECGandbloodpressiiredatafiomitBm6mo^75viaserialinte(r&oe76andAxrnfli^ 
modulated audio tones via speaker 77, 

Re&ccing to Fig.5, a drawing of fee prefened embodim^ BPM-ECO 80 is shown. The 
BFMrECO 80 indndesenokisare 81, inflatable ca£f82 wife Veloro pads 83. Qntheinner.. 
surf^ of fee cuff S3, two oottdiu^e BCG electrodes 84 (non-inve^^ 
15 (cmriBntxetiimp^) ace positioned. The feird,invertiQgiiqnitofBCG amplifier is 
GomiectedtoanextemaIpad^eettodeMandtoa«io-wayocnmecti(ff87. menfee 
BFM-ECG 80 is placed around the user's wrist, electrodes 84 and 85 come in dose coniact 

wife fee akin. Tlje external electrode 85 is esqposed and fee user can tou<a it wife the 
finger to provide coimeetion to the mverting irqmt of fee ECO amplifi^'. Alternatively, a 

20 angle wire lead wife adhesive press-stud electrode can be placed to fee chest of fee user 
and eoimectedWaoannficstor 87 to fee inv«tingnqrat of ECO amplifier. AnonbuttoQ88, 
mini ou^ weaker S9, connector 90, display 91 and record button 92 are used in the 
afiwementiaaed manner. 

Throughout the i^iecification, fee word "comprise** and its derivatives are intended to have 
25 snuwlu^verafiier than an eaiclusivemeatdng unless fee context requires ofeowise. 

The fiwc^iog describes only some embodtmento of feo present inveaotikxa, and 
modifications obvious to those skilled in the art can be made thereto wifeout deparGng 
finm fee scope of tbo]»e8eaxt invention. 

Dated fiiis 25fe day of November 2002 

30 HanylxmisPlat^AllatiMidiadSheQaiid Vladimir Jan^ 

Patent Attorn^ fi>r fee Ai^licant 

CHRYSILIOULAW 
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